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(54) HONEYCOMB SANDWICH PANEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To strongly adhere a skin panel to a honeycomb core and to 
reduce a porosity in the panel very much by setting a woven fabric METSUKE of a reinforcing 
fiber woven fabric to a specific value range. 

SOLUTION: A skin panel is convenient in a production process preferably made of a prepreg or 
its laminate. In the honeycomb sandwich panel, reinforcing fiber woven fabric has a woven fabric 
METSUKE of 320 to 500 g/m2. If it is less than 320 g/m2, an exudation of a resin is 
deteriorated, and fillet formability is deteriorated, and surface smoothness of the panel might be 
lowered. If it exceeds 500 g/m2, resin impregnability of the resin when the prepreg is 
manufactured might be lowered. The reinforcing fabric having such a range of the METSUKE is 
preferable due to contribution to enhance a reducing effect of the manufacturing cost and the 
efficiency in the manufacturing steps. 
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^<7>}g«ttA<*-3tcta) < tteya<. 5o/im*(a^«> [0062] *sb^ic^^ti*. «>a3tffffcffl**fc-t± 

[oo56] teafea^fcaB^aa^ (jut. jK£4>ft<tt,ia*R^*-£::£tf-e£4o 

tt^fcBME) I*. ^^S[7;^-OA. y'J [0 0 6 3] U&*it&tot LTIi. £l£tt*> 'J =i — > 

a. Sft&a^v^A. T-f*. *>*UPt-f K X* Kf&te##3fl£ LTIi. 1 «tta>X7K*->Sfl:S- 

***K #v?7^». g^b^r-fSt* iRl/T'Jl/S ft* if, LTI*. £x?xy — ;uX1bfttttt 

[0057] fr*«MMUk?ii, t Mj-y*x«B<D [00 6 4] WMHicasivc* /\~;*ia-*> K-f 

-friz K-f v9 i /<*.;HJ>aBB 3 P»tt<Dfil±l=***'r*C fc»* «Btfflrt«5$«<bSl*<>:*<c>M=.*A3Tlc}gSI 

[0058] *-cts/u**6tt**afl» : w** tL-ci*. 3r-K*u-:flML ^u^^i*<$i**i 
v ha tf-itt(**r ckystttetD/N-^A^vK^'y^/^i/^w* 

«rir»^L<ffiffl-C^^« *>U^^b«ill«fttl 40 [0 0 6 5] *«9II=£lvc. K-f 

?<DA« rift^-f 5fc£S*'B16£?' &fca>£ Ut, * *;urtic^«**t^^-f u-y ha>S3i*« 7-f u*;/ Kffc 

a®aA<5 0-4 0 0m2/g(Di5Ha) : t»tD3b<. " 71 8fffll3M&£<7>ffit4* &tfX*>/<*/Ut y\xfc Aa7t 

□ (B*7in^ (»> fi) <7>fie®«i^rrfi o&a&ommt ^stotw. 

K4*ir^*, ^^att^tta), ^ija»6MH [0066] *ftmo/\=ftAir>hV??/<:M'i2* 

ae^- (jut. «a^>y*ti»iE) i*. ^*vhatr aaT**ai=*oras*4t*7-r ks**<. 9 

— ttt*yjft!IIWI=»#T?94fc*>»*Lt^ a 450-7001/ mfl>8ii:feS t0)*(?6*o 

[0059] att^vu^o)^ *>^y— n>& 50 -f t/^/<*yuo^BB^*Dx^^oBS(c«iB*R»Lfc 



t 
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[0 0 6 7] fcfc. ftirrtJUMKJSltTf*. J*f&* 

AZ^jAar^Lt, SAH3/16-3. 0075 5 10 
K/\— VjA. XliHRP3/16-4. 0 0*7^^- 

a$t«ft(D@f*^1 9 0 g/m* A-*Aa 
7(7>±Tt*,fZ (±45* ) / (0* /90* ) / (dfc 
4 5* ) / CO' /90 1 ) <0 4^7-f«««li«lfiK 
(/\-*Aar»=»LX«^HI*±4 5* ) tt^o $ 

^batsefei&^sf+^aoog/mi^is^**^!*. m 

-*A=JTa>±Tttl= (±45' ) / (0* /QO 
• ) (0 2?^ (nz*A37i:»lT* 
*Sli±4 5* ) itf^o 20 

[0068] C^t?. A-^Aart^^^tSl 
(*, 25cm (S¥*(SJ) X40cm <fc 

(2) 

TIB (a) - (d) <&^8!tMt5o 

BS^. "7«Ja-M4-NC (THE DE 

XTER CORPORATIONS) $a-hlfc7^5-OA^-;i/ 30 

(b) P>7-<;UAT?*^{**a[ofeft. -*->ra 

>7<;t,Art MIT. &I*£IB!B) f200mmHg(D 

(c) Srt0>GE2l£O. 9kg/cm2t-C±S$t, 

(d) £(*J0>E:fc£fi*£SS73;T?2 k g/cm2"C«» 
Lfc^tU O. 7 5t/»T?1 BOttt 40 
SSL. 1 8 0°C-C2ftfattfiL-C?y ?U>7£«<b3 
«0/\-*A37tl8**ti:^ SS*T?2°C/# 

(3) -^V^KD^JBr 

*a&. tt«-r«. so 



(4) 7< hS£0>Sl£ 

f|:|(*L, 7;i/5~')W-^fiffl©7<U^ hS* 
StfflU (n = 20) **^*o CC 

2jAa7<DIS**I«JlC % /\z*A370til^ot« 

(5) «H¥;ti4<&»5£ 

(DSSI-Ol^T* ft* 9 5mm£MttttK«fc y h U— X 

U *0>J|Ltt¥*Stt (n = 1 0) ^ct?I*. 

(1) l*->yVua>aB 

AZ*A37i:Lt, SAH1/8-5. 0(077 5 K 
XliHRP3/1 6-4. OCDtfvX/N-* 

0>±T&4l= (0* /90 1 ) / (0° /90 f ) 02 

(0" /90 f ) CD1 &o Z.Z. 

V. A^Aa7t^'J ^U^0>-=f*l*. 4 0 cm OS 
X50cm tL. 

v a>«t**i$] a & <fc 3 i= as-f a . 

(2) U-l/^MDjM* 

TIB (o) - (h) 0)#IS-e!f5 o 

(e) ±*B (a) £PMtt£tttt:**. 

(f) ±fS (b) irlHifcrfrfclCcfcSo 

<g) 3&rt0>£;to£ 1 . 5kg/cm2mS*1*. 

(h) £i*j<&E:b!*j£S557£-t? 3 k g/cm* 
Lfc^tL, 1. 5°c/#-e 1 8 0°C*T?» 

aL. 1 8o°c-c2^rattaur^y^L/y^«<b*i* 

00/\-*A37ttS«*tf:t», Sa^-e2°C/^-T? 

(3) CDP0»j5£ 
±fBLfeJ*S*1*>^£EL v C. MI L-STD-4 
OIB^Cttot, 7^5- f >A7-iHHIOX4r>/< 
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±tBUfe^St*-9->^USfflt^r. MI L-STD-4 

o 1 B^icttoras-r^o 

[0069] 

■To 

(3SJ6«1) tfX7x/-^ASX7»C^ri/»B§ (a<t*> 
i;U <#) ttS. Ep 8 2 8) 3 1fiS®. ^71/ 

-;uaSxtK*^«S (SHb->x;u (80 ttfi. E P 1 
0 0 1)1 7fiSffl. *;u#*5/;WtS*rr*B»7$ 
■ja^ij;u:7$i?x>:Ji* (B*-tf^-> (80 B* n 

IPOL1472HV) 3lfiSs f h7^'Jvv^V 

7^vPx-^^> (ft^ibfis («o a. el 
M4 3 4) 2o»i, hij/^u5/«j;w»-eafflaa 

Lfc«tft^>Vrt <7^imE. 7lOv^R8 1 2) 
1190. t«fn>i 2&^ (mu (80 SL SP-5 

oo) 5mfi«*--y-TigaL^ 0 t«fp>i2ti 

4. 4 'y75;i/7i-W^t>2 3li9i»l 
X. 6 0°C|CT3 0»S}*L»i§ffl*«l*BiSILfco w 
Omi3itfl*«3a)ttaS»l3gLfe^:C^. 80^150 

[0 0 7 0] *lz % »*Hfc»B§*Iric«5£. KS»±C 

[0071] mtmtmtot lt. xh^>K5i5fiaa 

4. 9GPa. ^IS9li$230GPa. 3l3§i»SH*S 

2. 1%0. $L/ (80 w hb*" T700SC- 
24K (7^7>>h»24000*. ti& 1 4 4 0 0 

"T— — a^fcs«&«ifc¥tt»«5 <@tt38o g / 

m*. fcBL**0. 2 5mm. &IS/*I5*tt3 4. 0) 

[0 0 7 2] aB8^<;UA$3f'J^u^Tv>^-try h 

[00 7 3] ^^LTW^'J^SilV a-H 

K*f ^^/<^;KD^S(*-tl->^u*^0«fc5(cLT 

[0074] /\-*Aa7i:Lt, SAH3/16- 

3. o (nsftfima <8o a. -fe^-y-f X3/1 e-f> 

H^0. 5,Of, ffifi3. 0#>K/f t 3 ) CO 
77S K/\-*A % atfHRP3/1 6-4. 0 (D I 
C-HEXCEL (80 a. *;WX3/1 6-T> 
* % 15*0. 5>f>^. W83. 0*>K/ft3)CD. 
ff7*/\-;*}A£ffifflLf::. 

[0 0 7 5] MM&^?Mt* «ItB<^-f KS<* 



[0 0 7 6] 75 5 K/\— *A1f> K-f -y*/<*A^ # 

JvFft. 550|<m. 490/imi*y, St N 7^U^ 
h fcftfc* 77 5 K/\-*A1J-> K-T 

*/^/<*;U. #7X/\-*W> K-f <y*/<*>M&Sffl 
¥7&ttl**4t-F*t* 10- 5/im. 10. 8/imta» 

[00 7 7] 7* U*y KB*. Sa^Tttt^aSL/tt 

10 ;K7>«S<*it>^US3RG>cfe5lwLxaf^L. f(DCD 
P. 77f hO-fX5l»3SS**a)ck3l=LT:aiSL 

[0078] AZ*Aa7ilt, SAH1/8-5. 

o (ra*offtff« (») a. tjwxi/B-f>^ m 

HO, 5-f &fi3. 0*>K/f ti) <D77 5 

K/\X*A. ai;HRP3/16-4. 0 (DIC — H 
EXCEL (80 8. t7^X3/1 6*f 
0. 5-f BSE4. 0?K>K/ft3) a>#7*>\ 

20 [0079] J8gfc**>:7;w*, WE<cdp. ?7*;/ 

[0 0 8 0] 77 5KAZ*A^>hW^f^k # 
^*/\-*-Mf> K-f v^^ucDCDPte-tti^Jh. 
24. 2?K>K ■ O^/3-f 23. 7#>K 

• «f V^/3-f >^«T7fcy. 77'^ h^-f 
I*. **L**t6 70ps i . 690ps i £. ivj"*l* 

(£S6fcl2) «Stffc±l==i— "r* >^Ut^Sfii7^ 

30 fifeflj 1 i^«lcLTWBg^-f jU/*£fMKL£. 

[008 1] Jtltttltttftfc LT. * h7 V K9IK5ME 

3. 53GPa, 5l»»S$230QPa, 5l»«»r» 
fiEI. 5%0>. SU (80 8. ■ hU*" T700-3 
OK (7-f7^>hB30000^ fltft 1 8000f 
x-;U) ^^>*^aS«tt¥«ai«5 (l«4 7 5g/m 
2 % &J5#.0. 3 1mm. &B/*J5mt2 8) £&JB 

[0 0 8 2] <!:H«lcL-C«tS{*^>^ 

40 ;u£a^Lfco 

[0 0 8 3] 77 5KAZ*^>hM^f^/k « 
5^/\x*A-9-> KW »y^y<^U</>7-< KSSIi. 
•t^t-P+tS 8 0 j/m. B40|fmfcfty, St^7-T U«V 

h^ltS^Lfco ^tc. 775 K/\=.*A*>K-f V 

ttlfftl 0. 7/im. 10. 2/imta»T? 
[0 0 8 4] *t=. 77 S K/NX*Ait> K-f V*'i* 

^u. ^7X/\-*ai^> K-f ^^/<^a>copii. * 

50 H-TH24. 8?K> K • -f >^/3-f >^<S. 25. 2 



» 



V 



k • -f >^/3>r >**at?fey. ^^K^-rx?! 
ssssai** **ve*v7 eo P s i, 73o PS it, t> 

3. 53GPa, 3l?I»te^2 3 0GPa. 3l3£fl6Kr<$ 
S1. 5%<D. ftU (») 8. " h^" T300-3 
K (7-f7/>^83000*. 8tff1 8 OOf-- 10 

&J»^0. 13mm. *ffi/&J**tfc1 2. 1) 

[0086] ^86«i 

[0 0 8 7] 775 K/\-*A1*> K-f ^/t^M/. iS 

1 O Jim. 190/imtfcU. 7^U*;hM 
ttA<5F*»T?fcotco K-f 20 

JW0>aB 1 Pft1&l***t^*U 3 1. 5/im, 30. 8ji 
m-e&y. *o^tCD-Cfc-p/=o 

[0 0 8 8] 77 5KA-*A1^>R^f^* 

;U. #7X>\-:&-M>-> K-f ^f/^0)CDPIi. * 
4veh9. 7#> K • -f >^/3-f >5MS* 10. 3tK 
>K • -f>^/3-f V^fS-efey, "77^ h9-f 

tL3 50ps i . 3 8 O p s i £. 

&<b«lf tt«5 £ Lt, Xh7>K!l»afi4. 9GP 30 
a. 5IS53Stt*2 3 OGP a. 5IS«»H*£2. 1% 
(D. SU («c) 8. " h^" T700SC-12K 
(7<7/>H»1 2 0 00*. tlt7 2 0 0f"- 

no friK&m&m&viimte <b*m 93 g/m*. 

fcflt^O. 12mm. it 6 9. 2) 

[0 0 8 9] £fi60M t^«lcUT«a<*1t>^ 
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[0 0 9 0] 775 K/\-*A-*> K-f # 

K-f v?-'**Jl><r>?4 \sv KSSli. 
Hf*l4 3 0i/m, 390/im-Cfey. ? -f hf& 
«tt3b<5F3fe»T?fcotr e 775 K/\3*A-*>K 

PMl H?*I15. 2 Jim. 16. 8/imT?fc 

y. *otc%o-cf&otco 

[009 1] 77 5 K/N-*A-9-> K-f 

;U. #7X/\-*AU-> K-f ^/<*;U(Z>CDPIi. * 
nfKl6. 3?K> K • >^/3-f >^B. 15. 7 

#>k- -f >*v3-f >^«T?fcy* 77vh7-fx?i 

-t+l-PttS 2 0 p s i . 5 8 0 p s i Tffc 
y. t^*Vt^*7t=t<D*r?fcofco 

;UMDfflEBtt*<1 2 3 g/m2-efcofcCtKJmfiS? 
[0 0 9 2] 8<ttt«tt«3i:LT. KS1581/S9 

2omn (am («o a. «x««d. (8«6osf 

--;U) ^b^^tf7Xitt?«tt«S (Sf*3 0 0g/ 
m*. &I3^0. 2 2mm) LfcfclW*. 3?fi6#l 

1 i:^«(cLT^U ^U^^^aLfco 

[0 0 9 3] »fc$I1 t^«ICUT«S<*-9->^ 

[0 0 9 4] 77 5 K/N-*A^>K-f^f/^k # 
7XA-*At> K-f ^^/<^;KD7< U-v h»*li, 
Hfh3 8 0/im. 350fim£#y. 7*L/^hJ& 

*JU<&»H¥^ttl***L^*W 2 1. 7 Jim. 2 3. 8 

[0 0 9 5] 77 5 K/\=*A^>K«f 

;k ^7X/\-*Ait> K-f ^/<*;mdcdpi*. * 

*l-?*l18. 2#> K • -f >T/3-T>^»5. 17. 7 

k • -r>^/3-f >^ia^fcy. 77* h^-f xsi 

^*lfix5 5 0 p s i . 480psi "Cfe 
y. Wtm-3f:tfl)1?fcofc 0 
[0 0 9 6] 

[91] 
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F £ — A 4F100 AA03A AA03C AA08A AA08C 

AA16A AA19A AA20A AA37A 
A005A AC05C AC10A AD11A 
AD11C A600 AK01A AK01C 
AK27 AK29 AK46 AK47 AK53 10 
AN02 BA03 BA06 BA10 CA02 
CA23A CA23C CA23H DC02 
DG02B DE01 DE01A DE01C 
DE01H DE04 DG12A DG12C 
DH01A DH01C EJ82A GB31 
JB13A JB13C JB16A JB16C 
JK01 JK15 JL02 JL03 YYOOA 
YY00B YY00C 



